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E> BACKGROUND OF THE INVENTION 

1. Field of the Invention 

5 The present invention relates generally to a camera, and more particularly to 

an image capture device with a smaller size thereof. 

2. Description of the Related Art 

FIG. 1 shows a conventional digital image capture device 70, which has a 
substrate 72 on which an image sensor 74, a frame 76, lenses 78 and a plurality of 
10 electronic devices 80 are mounted. The image sensor 74 is received in the frame 76 
and the lenses 78 are mounted in a window of the frame 76. The electronic devices 80 
is bonded on the substrate 72, some of which are arranged in the frame 76 and the 
other of which are arranged out of the frame 76. 

In the present market, the electronic products are made into shorter, thinner, 
15 and lighter. The conventional image capture device 70 is hard to be installed in a 
smaller electronic product, such as cellular phone. How to reduce the size of the image 
capture device to make it can be installed in any electronic product is the issue which 
the manufacturers want to fix. 



20 SUMMARY OF THE INVENTION 

The primary objective of the present invention is to provide an image capture 
device, which is smaller than the conventional device. 

According to the objective of the present invention, an image capture device 
comprises a substrate having a first side, a second side and a conductor pattern. An 
25 image sensor is provided on the first side of the substrate and is electrically connected 
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to the conductor pattern. A first die is provided on the second side of the substrate and 
is electrically connected to the conductor pattern. A second die is stacked on the first 
die and is electrically connected to the conductor pattern, and a frame is provided on 
the first side of the substrate to receive the image sensor therein. The frame has a 
5 window aligned with the image sensor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a sectional view of a conventional image capture device; 

FIG. 2 is a sectional view of a first preferred embodiment of the present 

1 0 invention; 

FIG. 3 is a sectional view of the first preferred embodiment of the present 
invention, showing the lenses mounted to the frame, and 

FIG. 4 is a sectional view of a second preferred embodiment of the present 

invention. 
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DETAILED DESCRIPTION OF THE INVENTION 

As shown in FIG. 2, an image capture device 1 of the first preferred 
embodiment of the present invention comprises: 

A substrate 10 has a first side 12 and a second side 14. The substrate 10 has a 
20 conductor pattern (not shown) on both of the first and the second sides 12 and 14 and a 
cavity 16 running through the substrate 10 from the first side 12 to the second side 14. 

An image sensor 18, which is a CMOS image sensor (CIS), is bonded on the 
first side 12 of the substrate 10 via an adhesive layer 20. The image sensor 18 is greater 
than the cavity 16 of the substrate 10 to cover an end of the cavity 16. The image 
25 sensor 18 is electrically connected to the conductor pattern on the first side 12 of the 
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substrate 10 via gold wires 22. 

A first die 24, which is smaller than the cavity 16, is received in the cavity 16 
of the substrate 10 and is bonded to the adhesive layer 30 on a bottom of the image 
sensor 18. The first die 24 is electrically connected to the conductor pattern on the 
5 second side 14 of the substrate 10 via gold wires 26. 

A second die 28 is stacked on the first die 24 and is electrically connected to 
the conductor pattern on the second side 14 of the substrate 10 via gold wires 30. 

An insulating layer 32, which is epoxy resin or other insulating materials, is 
provided on the second side 14 of the substrate 10 to cover the first die 24, the second 
10 die 28, the gold wires 26 and 30 and cavity 16. 

A heat sink 34, which is a metal plate in the present preferred embodiment of 
the present invention, is bonded on the insulating layer 32. 

A frame 34 is mounted on the first side 12 of the substrate 10 to receive the 
image sensor 18 therein. The frame 36 has a window 38 aligned with the image sensor 
15 18, on the bottom end of which a glass 40 is mounted. The glass 40 is to seal the 
window 38 of the frame to isolate water or dust running into the frame 34 via the 
window 38, which might affect the image sensor 18 working. 

The character of the present invention is to have the electronic devices, such 
as image sensor, flash and digital signal processor etc. stacked on the substrate. The 
20 stacked electronic devices make the image capture device smaller in width. The 

stacked electronic devices further are arranged in a cavity of the substrate and that 

t. 

might make the image capture device shorter in height. In a result, the image capture 
device of the present invention has a smaller size to be installed in any electronic 
product easily. 

25 For some manufacturers he who has no capability of fabrication or assembly 
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of lenses, they can fabricate the image capture device 1 as shown in FIG. 2 and send 
them to other manufacturer to install lenses 42 in the window 38 of the frame 36 as 
shown in FIG. 3. For some manufacturers he who is able to fabricate or assemble the 
lenses, they can install the lenses 42 on the frame 36 directly without the glass 40 . 
5 FIG. 4 shows an image capture device 2 of the second preferred embodiment 

of the present invention, which is similar to the image capture device 1 of the first 
preferred embodiment, except that a substrate 50 has a cavity 52, which is close at a 
first side 54 of the substrate 50 and is open at a second side 56 of the substrate 50. A 
first die 58 is bonded on a bottom 60 of the cavity 52 of the substrate 50. 

10 The image sensor is sensitive to temperature, so that, in the first preferred 

embodiment, the adhesive layer 20 between the image sensor 18 and the first die 24 
should have both functions of adhesion and heat isolation. Such adhesive layer can be 
made of epoxy resin, black glue or other suitable materials. There might be a further 
layer (not shown in FIGS.) provided in between the image sensor 18 and the first die 

15 24 to enhance the functions of adhesion and heat isolation. 

The first die can be a memory chip, such as a Random Access Memory 
(RAM) or a flash, and the second die can be a digital signal processor (DSP). The first 
die also can be a digital signal processor and the second die can be a memory chip. The 
first die and the second die are not restricted in the electronic devices mentioned in the 

20 specification. 



4 



